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Process of measuring specific antibody. 


CO® A process for measuring a specific antibody in a specific class of immunoglobulin contained in a human 
''“body fluid sample is disclosed. The process comprises removing immunoglobulins of the classes other than said 
^specific class from said sample and subjecting the sample from which the immunoglobulins of said other classes 
Ohave been removed to a specific antibody measurement. It can quantitatively measure the target specific * 
antibody by a simple procedure without the interference by other classes of immunoglobulins, giving an accurate 
O determination in a short time. 
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SUMMARY OF THE INVENTION 
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BRIEF DESCRIPTION OF THE DRAWINGS 

*gure 1 shows the dilution curve of the acarid allergen-specific IgE antibody prepared in ExamDle 3 

4, 9 “ rS Sh0WS ,he cll '“ lion cur,e of me airmen allergen-specific igG anlibody prepared in Example 

Earner 3 Sto ” S "" d “ 0 "“ C “™ * h8 toose dust *Wecific IgA anlibddy prepared in 

d etailed description of the invention AND PREFERRED EMBODIMENTS 
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other" t HTn P tht CtiCe ° f P ?! n !. inVenti ° n ' prior t0 the determination of the specific antibody, immunoglobulins 
other than the immunog obu n of the snecifir ria« whin-h .-.a *„ k „ , y unuyiuounns 

body fluid which is a !. h H b measured are removed from a human 

■ y „ . * sam P |0 to be detected (such a specific antibody to be detected and said 

and v° 9 ° b r' ns t0 b ® removed in advance are hereinafter respectively referred to as "subject antibody" 

•Pbim anSTis' fTfr a " t,b “" 85 Cri " Ci| *’ "» 'S* «« 'SM **« *» 

ths cnhiprf a Kh a ^ • ' i ' gA and when the sub J ect antibody is IgM, (3) IgG, lgM and IgE when 
im n 1 0 y ts ^ Af ancl W *9^* f gM and IgE when the subject antibody is IgG Elimination of 

SZSxm m ” WCb “ U , IC !. 9lVB * 9rea ' in,pact “ 8,6 «*f« Wbod, considering Ihe me s Se“ 

table , miy '*• ' 9G *' 9A > ' 9M * ** ,as pen be seen 

and ^r^ n th«f ^ wflic * 1 can a subject antibody in the present invention, i.e., among IgE IgA IgM 

loM an Q ri In t0 whlch the P rocess of the present invention is suitably applied are fgE. fgA and 

lgM and especially IgE. on which the influence of the competitive antibody is great 

, * UI «S n .-t b °? y flU ' d l amP ' eS Which Can be used in the P resent invention include, for example plasma 
serum, pituita, tear, cerebrospinal fluid, and the like. p ' p as a ’ 

As a method of removing competitive antibodies from these human body fluid samples a method of 

seT 9 S u C h Sa T f WUh 3 SU , b5tanCe Capab,e ° f SpeCifica,,y reactinp ** *• £ 

. , au S an ^ es include Protein A, protein G, recombinant protein A, recombinant protein G 
immunoglobulin antibodies (including monoclonal antibodies), immunoglobulin receptors, and P the like! 
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These active substances can be used either independently or in combination. Table 2 shows capabilities of 
protein A and protein G to combine with various immunoglobulins. 

TABLE 2 



The use of a carrier with which the active substance is bound is desirable for the treatment of a human 
body fluid sample in order to combine the competitive antibodies with the active substance and to remove 
them. More specifically, an affinity carrier such as a membrane, e.g. a membrane of nitrocellulose, cellulose 
20 acetate, nylon; or a gel. e.g. agarose, sepharose, dextran. polyacrylamide, with which an active substance is 
bound in "advance, is contacted with a human body fluid sample, thereby removing competitive antibodies 

from the sample. . , .. _ . 

Bonding of active substances to carriers can be effected, for example, by physica. adsorption or y 

other known methods such as the CNBr method ["Affinity Chromatography and Affinity Label". Ptotem 

25 Nicleic Acid Enzyme, Supplement Vol. 22 (1 980)]. 

A human body fluid sample from which the competitive antibodies have been removed in the manner 

mentioned above (such a sample is hereinafter referred to as "competitive antibody-free sample) contains 
only the same class of immunoglobulin as the subject antibody. It can be served for a quantitative analysis 
of the antibody according to a conventional immunoassay. Preferable immunoassays are radioimmunoassay 
30 ("Radioimmunoassay, New Edition". Kazuo Shizume and Yuichi Kumahara, Asakura Publishing Co.), 
enzymeimmunoassay ("Enzyme Immunoassay". 3rd Edition. Eiji Ishikawa et al., Igaku Shorn), latex 

immunonephelometry, particle size distribution latex immunoassay, and the like. 

When the subject antibody is allergen-specific IgE antibody, a particularly preferable process is first to 
react a mixture of an insoluble carrier sensitized with the allergen and anti-lgE specific antibody with a 
35 competitive antibody-free sample, and to measure the degree of the agglomeration. A preferred embodi- 
ment using this process is described in more detail. 

High molecular or polymer carriers such as polyamide, polyvinylidene chloride, polyvinyl chloride, 
polyacryl, polyvinyl acetate, polystyrene, polypropylene, polyepoxy, polyurethane, polyethylene, agarose, 
xthantone, pullulan, and the like may be used as an insoluble carrier. It is desirable that insoluble carriers 
40 contain a certain proportion of acidic group such as carboxylic acid group and sulfonic acid group. High 
molecular compounds or polymers used as a carrier can preferably be prepared by the copolymerization of 
a monomer without an acid group and a monomer having an acid group. Such insoluble carriers are 
preferably particles of a size between 0.1 to 3 am. with especially preferable size being 0.6 to 1.2 urn. 

An allergen with which the insoluble carrier is sensitized may be acarid. house dust. Arternana. 
45 Candida, cat hair. milk, egg-white, soybean, Japan ceder pollen, and the like. They can be used as are, or 
fractions which are extracted and partially purified or allergen-specific substances obtained by further 

purification can be used for the purpose of the present invention. 

Conventional methods can be used for the sensitization of the insoluble earners with an allergen. An 
example is a physical adsorption method in which a buffer solution of an allergen is added to a suspension 
50 of insoluble carrier in a buffer and the mixture is allowed to stand for a period from 30 minutes to 1 day, 
followed by removal of unsensitized allergen by a suitable means such as centrifugation. A c e ™ ica 
conjugation method using a two-liquid type cross-tinking reagent or other bonding reagent for sensitizing 
the insoluble carrier with an allergen can also be used. A suitable concentration of allergen used or 
sensitization is usually 0.1 to 2% by weight. It is needless to mention that the concentration may vary 
5S depending on such factors as the types and characteristics of the allergen, the kinds and particle size ot 

insoluble carrier, the degree of modification of the carrier with acid groups, etc. 

The insoluble carrier sensitized with an allergen (hereinafter referred to as "insoluble allergen reagent ) 
can be stored suspended in a buffer or freeze-dried, if required, after treatment with bovine serum album.n 
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(hereinafter referred to as BSA) or various kinds of surfactants 

po, y l: SS 3SVS25 s Vgszxszz E&V’.Tt SS 

r s-r - - ~ - - 

™™o dete T t " a !'°'; 01 an alle, 9SP-=Pecilic IgE antibody can be earned out. tor example bv addino a 

m a eit: a. ^:e s e°'^tr„;:Xet«oT M " 9E spec,fe 

pamcles are determined. For example, a calibration curve can be prepared first frorrdhe ratio (reaction ,at.i 
o tfie amounts ot agglomerated particles and nocagglomerated particles using an a, etelZZ £e 
antibody rea^n! having a known antibody concentration, and based on the m £ 

™7i‘ Sf>e ? f l9E anElbody m a san tple can be determined. A particle measurement device based on the 
c nven fional electric resistance method (the Coulter principle) can accurately measured e l£un, ot 

is usTd ^oace 1 Carter ““' ai " 8 “ ** P '°“” "" P ™ M “ * 20 “ 50 

traled ab °' e ,' by “ si " 9 ,to p, “* ss ° f lhe present invention a target specific antibody can be 
quantitatively measured b, a simple procedure without the interference by other daSes 77- 

.12^?' " J ; an,cu ' ar ' ,n 11,8 determination of allergen-specific IgE antibodies, in addition to the highly 
m wniid ! ™ B 8 ““r 5, 3 “'Pds'hS'y P'J'Sk determination. e.g. within t hour starting from samp 9 no 

.IS'tions V 18 PmM inVen,i "' ThUS ' ^ ls *“» JtS 

Other features of the invention will become apparent in the course of the followinq desertotion of the 

.S V 0t " m9 " ,S WhlCh “* SiVe " ,0r »» 8 "d ara no, kSn^^ST^ 
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(1 ) Preparation of recombinant protein G-bound membrane 


riiccmi of _ r A eco [ rib ' n n ant P rotein G (product of Genex Corp., purchased from Cosmo Bio Co. Ltd) was 
dissolved in 50 ml of 25 mM phosphate-physiological saline buffer (pH 7.0; hereinafter referred to as PBS). 

diameter- 0 2 ! [ n ™ un . odyne ^ embrane (trade mark; manufactured by Nippon Pole Co., Ltd.; aperture 

T mmB T mt ° th0 SOlUtbn and shaken for 3 hours at room temperature, followed by 

50 ml of a PBS Mk 11 * T"* 2 3 * * * " 8 was washed twice with PBS and immersed into 

f° ° 3 PB l COntain ng t 5% < w/v > BSA and 0-05% Tween (BSAPBS). After shaking overnight at room 

s r^ :rr °? SA r Bs ' the membrane was washed 5 times ^ <* » mM 9 ss 

thp X n cv « T « t0 as GB). The protein G-bound membrane thus prepared was dried in 

Swineks S I 3 T 3meter W6re CUt ° Ut fr ° m the membrane - in s‘ a »e d in a membrane holder 
iamples d manufactured by Milli P° re c °-i diameter 25 mm), and served for the treatment of 
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(2) Preparation of anti-human IgA antibody-bound membrane 

L® A monoclonal antibody (A-01. product of Yamasa Soybean Source Co.) was 

dissolved into 50 ml of PBS. A 10 x 10 cm Immunodyne Membrane was immersed into the solution and 

shaken for 3 hours at room temperature, followed by removal of the resulting reaction solution The 

membrane was washed twice with PBS and immersed into 50 ml of BSAPBS. After shaking overnight at 
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room temperature and removal of BSAPBS, the membrane was washed 5 times with 100 ml of 50 mM GB. 

. The anti-human IgA antibody-bound membrane thus prepared was dried in the air. Diskettes with a 25 mm 
diameter were cut out from the membrane, installed in a membrane holder, and served for the treatment of 

samples. 

5 

(3) Preparation of anti-human IgM antibody-bound membrane 

5 mg of anti-human IgM monoclonal antibody (M-01-AS, product of Yamasa Soybean Source Co.) was 
io dissolved into 50 mi of PBS. A 10 x 10 cm Immunodyne Membrane was immersed into the solution and 
shaken for 3 hours at room temperature, followed by removal of the resulting reaction solution. The 
membrane was washed twice with PBS and immersed into 50 ml of BSAPBS. After shaking overnight at 
room temperature and removal of BSAPBS. the membrane was washed 5 times with 100 ml of GB. The 
anti-human IgM antibody-bound membrane thus prepared was dried in the air. Diskettes with a 25 mm 
75 diameter were cut out from the membrane, installed in a membrane holder, and served for the treatment of 

samples. 


Example 2 Preparation of Affinity Gel for removing competitive antibodies 

20 

(1) Preparation of protein G Sepharose 

Recombinant protein G was bonded to CNBr-activated Sepharose 4B (trade mark, product of Phar- 
25 macia) according to a conventional method. Specifically, 10 mg of protein G was dissolved into 10 ml of 0.1 
M sodium bicarbonate buffer containing 0.5 M sodium chloride (pH 8.3; hereinafter referred to as coupling 
buffer). 5 ml of CNBr-activated Sepharose 4B which had been swelled in 1 mM hydrochloric acid solution 
and washed thoroughly with the coupling buffer was added to the solution and reacted for 3 hours at room 
temperature while gently stirring. After removal of the coupling buffer, 0.1 M Tris-HCl buffer (pH 8.0) was 
30 added, followed by further stirring at room temperature for 2 hours. The product was washed with 0.1 M 
acetate buffer containing 0.5 M NaCl (pH 4.0) and 0.1 M Tris-HCl buffer containing 0.5 M NaCl (pH 8.0), 
and was ultimately suspended into 50 mM glycin buffer (pH 8.2) and stored at 4 C. This protein G- 
Sepharose can be replaced by Protein G Sepharose 4 Fast Flow (trade mark, product of Pharmacia). 

35 

(2) Preparation of anti-human IgA antibody Sepharose 

Anti-human IgA monoclonal antibody was bonded to CNBr-activated Sepharose 4B (trade mark, product 
of Pharmacia) according to a conventional method. Specifically, 15 mg of anti-human IgA monoclonal 
40 antibody was dissolved into 10 ml of 0.1 M sodium bicarbonate buffer containing 0.5 M NaCl (pH 8.3; 
coupling buffer). 5 ml of CNBr-activated Sepharose 4B which had been swelled in 1 mM HCI solution and 
washed thoroughly with the coupling buffer was added to the solution and reacted for 3 hours at room 
temperature while gently stirring. After removal of the coupling buffer, 0.1 M Tris-HCl buffer (pH 8.0) was 
added, followed by further stirring at room temperature for 2 hours. The product was washed with 0.1 M 
45 acetate buffer containing 0.5 M NaCl (pH 4.0) and 0.1 M Tris-HCl buffer containing 0.5 M NaCl (pH 8.0), 
and was ultimately suspended into 50 mM glycin buffer (pH 8.2) and stored at 4 C. 


(3) Preparation of anti-human IgM antibody Sepharose 
50 

Anti-human IgM monoclonal antibody was bonded to CNBractivated Sepharose 4B according to a 
conventional method. Specifically. 15 mg of anti-human IgM monoclonal antibody was dissolved into 10 ml 
of 0.1 M sodium bicarbonate buffer containing 0.5 M NaCl (pH 8.3; coupling buffer): 5 ml of CNBr-activated 
Sepharose 4B which had been swelled in 1 mM HCI solution and washed thoroughly with the coupling 
55 buffer was added to the solution and reacted for 3 hours at room temperature while gently stirring. After 
removal of the coupling buffer. 0.1 M Tris-HCl buffer (pH 8.0) was added, followed by further stirring at 
room temperature for 2 hours. The product was washed with 0.1 M acetate buffer containing 0.5 M NaCl 
(pH 4.0) and 0.1 M Tris-HCl buffer containing 0.5 M NaCl (pH 8.0), and was ultimately suspended into 50 
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mM glycin buffer (pH 8.2) and stored at 4 ' C. 
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Example 3 Measurement of Acarid Allergen-Specific IgE Antibody 
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(1) Sensitization of insoluble carrier with acarid allergen 

p r* Trl ° ' lnovsf Chemicals ' 

10 ml ol 1% polystyrene latex toL o n l ’ S . d <"™»iy'sulloxMe (DMSO) was added to 

Robber Co.. Ud.) •’’to ^ ^ 01 Jap »" 

stirred and ’allowed" ostand 1 foMO SUSpended ln 20 Phosphate buffer (pH 7.0; PB). The mixture was 

mg/ml acarid allergen ^on A^r'^h mZl TTT * “ additio " ° M0 ml «* 0.4 

temperature. To this solution was added 20 IT™ m " Z™ ** t0 Stand for 1 hour at '°om 
followed by incubation at 37’ C for 2 hours Aft m k . 9 y ° n buffer containing 0.5% (w/v) BSA (pH 8.2), 

buffer, the product was ultiLeVlsoenTn •? "Z^ 9 and removal of the aller 9 a " soMion and the 
0.1% (w/v) sodium azide and stored at V C. ° T 5 ° mM 9 ' yan buffer containin 9 0-2% BSA and 


(2) Measurement of acarid allergen-specific IgE antibody 


so 


0.5% Nacf »H°8 2) S Z' palsTtLof ^ ^ f “ """ 9,ycl " I"**' 0.2% BSA and 

sr L r ~ 

m (1 ), aid 5 ' m'ut oLnb-hum'an^lgE 

of GB. the solution was diluted with L electron e^lstten T TT^ ^‘i 0 " by th ® additi ° n of 3 '° ml 
100-fold volume. y ( oton ll: trade mark - manufactured by Coulter Co.) to a 

Coulter ( 'coInter Pa 2Bf & ° f ^ reaCfi0 " ^^erates in the diluted solution was measured by 

r ~~ jsrsax ° f - 

Example 4 Measurement of Albumen Allergen-Specific IgG Antibody 
(1) Sensitization of insoluble carrier with albumen allergen 

polyl^lalatiraSntram *T * 3 ' ydn bu#8 ' <" H 82: eB ) 10 ml ol ,% 

Co LTl Jh H R 9 0 pa e S,2e ( SFL140L - 1 0 ; trade mark, product of Japan Synthetic Rubber 

2'nd mr 2 hnl a S “ SPenae<1 20 mM SB - "» Ibo-oughly Lad a™ So^d » 

0.5‘A (w/v) BSA toH sp! '“''“J" 9 ’ ,o " o, ' 0a b y " addit j=" 01 20 ml ol 50 mM glycin buffar containing 
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(2) Measurement of albumen allergen-specific IgG antibody 

0 5% Naci 5 fo m H° a f p? amPle 3 5 °‘ f0,d V ° IUme With 50 mM 0**" buffer containing 0.2% BSA and 

antihnil °h P m 8-2 Z PaSS8d thOU0h anti * human '9A antibody-bound membrane and anti-human IqM 
antibody -bound membrane which were installed in layer in a membrane holder. 9 

prepared ind) a^Vr?;, f° 1 ^ ' ateX re39ent sensitized with albume " a » a ' 9 en which was 
P P ( '■ and 50 pl of °’ 1 m 9 /ml anti-human IgG monoclonal antibody (G-01, product of Yamasa 
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Soybean Source Co.) were mixed and incubated at 37 C for 20 minutes. After terminating the reaction by 
the addition of 3.0 ml of GB, the solution was diluted with an electrolyte to a 100-fold volume. 

(iii) The particle size distribution of the reaction agglomerates in the diluted solution was measured by 
Coulter counter-ZBl & C-1000 and the ratio by volume of the non-agglomerated and agglomerated latexes 

5 (RV) was calculated by PC9801. 

(iv) The dilution curve of the albumen allergen-specific IgG antibody positive sample is shown in 
Figure 2, in which the rate of dilution is taken along the axis of ordinate and RV is taken along the axis of 

abscissa. 

io Example 5 Measurement of House Dust Allergen-Specific IgA Antibody 

(1) Sensitization of insoluble carrier with house dust allergen 

is 3 ml of 13.5 mgml N-ethyl-N-(3-dimethylaminopropyl)-carbodiimide hydrochloride (BCDI: trade mark, 
product of BDH Corp.) dissolved in a 20 mM borate buffer (pH 8.2: BB) was added to1 ° of 
polystyrene latex having 1.0 am particle size (L-0101: trade mark, product of Japan Synthetic Rubber Co., 
Ltd.) which had been suspended in BB. The mixture was stirred, allowed to stand for 1 hour at room 
temperature, and centrifuged to wash out 2 surplus amount of BCDI The product was again suspended in 
20 10 ml of BB. and to the suspension was added 10 ml of 0.5 mg ml house dust allergen so, u b on. er 

thorough mixing, the solution was allowed to stand overnight at 4' C. To this solution was added mo 
50 mM glycin buffer containing 0.5% BSA (pH 8.2), followed by incubation at 37 C for 2 hours. After 
washing and removal of the allergen solution and the buffer by centrifugation, the product was ultimate y 
suspended in 100 ml of 50 mM glycin buffer containing 0.2% BSA and 0.1 % sodium azide and scored at 

25 4* C. 
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(2) Measurement of house dust allergen-specific IgA antibody 

(i) 0.1 ml of the sample was added to a miniature column in which 0.4 ml of Protein C Sepharose and 
0.3 ml of anti-human IgM antibody sepharose were layered. The column was eluted with 2.0 ml o m 

qlycin buffer (pH 8.2) containing 0.2% BSA and 0.5% NaCI. . 

(ii) 50 at of the sample. 50 ul of the latex reagent sensitized with house dust allergen which was 

prepared in (1). and 50 ul of 0.1 mg ml anti-human IgA monoclonal antibody (A-01. product of Yamasa 
Soybean Source Co.) were mixed and incubated at 37' C for 20 minutes. After terminating the reaction by 
the addition of 3.0 ml of GB, the solution was diluted with an electrolyte to a 100-fold volume. 

(iii) The particle size distribution of the reaction agglomerates in the diluted solution was measured by 
Coulter counter-ZBl & C-1000 and the ratio by volume of the non-agglomerated and agglomerated latexes 

(RV) was calculated by PC9801. , 

(iv) The dilution curve of the house dust allergen-specific IgA antibody positive sample is shown m 
Figure 3, in which the rate of dilution is taken along the axis of ordinate and RV is taken along the axis of 

sIdsoi ssb 

Obviously, numerous modifications and variations of the present invention are possible in light of the 
above teachings. It is therefore to be understood that within the scope of the appended claims, the invention 
may be practiced otherwise than as specifically described herein. 


Claims 

so 1. A process for measuring a specific antibody in a specific class of immunoglobulin contained m a 
human body fluid sample which comprises: 

removing immunoglobulins of the classes other than said specific class from said. sample, and 
subjecting the sample from which the immunoglobulins of said other classes ave een re 

ss SPe< 2*' ^process ^ccord^ig^o Claim 1, wherein the removal of immunoglobulins of the classes other than 
the immunoglobulin to be detected is carried out using an active substance which can specifically react with 
said immunoqlobutins to be removed. 

3. A process according to Claim 2. wherein said active substance which can specifically react with a 
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immunoglobulin is one or more members selected from the group consisting of protein A, recombinant 

protein A, protein G, recombinant protein G, immunoglobulin antibodies, and immunoglobulin receptors. 

4. A process according to Claim 1, wherein the specific antibody to be measured is an allergen-specific 
IgE antibody. 


5. A process for measuring an allergen-specific IgE antibodies in a human body fluid sample which 
comprises: 

removing igG, IgA, and IgM from said sample, 

reacting a mixture of an insoluble carrier sensitized with an allergen and anti-lgE specific antibody with said 
sample, and 


measuring the degree of agglomeration of the sample. 
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